Abstract Early detection of oral potentially malignant epithelial lesions (PMELs) is aimed at improving survival rates as carcinogenesis is a multistep process and prevention is possible if these lesions are detected at an early and reversible stage of the disease. A prospective clinical study aimed at determining the prevalence of bilateral 'mirror-image' oral PMELs was carried out. Sample consisted of 32 (53.3%) Indians, 23 (38.3%) Chinese, 4 (6.7%) Malays and one (1.7%) Nepalese. All had histopathological conWrmation of their primary existing PMEL as inclusion criteria. A total of 70 primary lesions were detected. The most common PMEL found was oral lichen planus. Of these, 28 (46.7%) patients exhibited bilateral 'mirror-image' lesions (n = 42) either synchronously (n = 32/42) or metachronously (n = 10/42). The remaining 32 (53.3%) patients had normal-looking contralateral mucosa. Present Wndings suggest that patients presenting with oral PMELs are at greater risk of developing a second lesion, most probably in the contralateral 'mirror-image' site.
Introduction
Oral potentially malignant epithelial lesions (PMELs) are deWned as lesions of the oral mucosa that are dysplastic but not frankly malignant [1] . This term is used in preference to precancer as it conveys that not all lesions described under this term may transform into cancer [1] . Early detection of PMEL is aimed at improving survival rates as carcinogenesis is a multistep process and prevention is possible if these lesions are detected at an early and reversible stage of the disease [3] [4] [5] .
The concept of 'Weld cancerization' suggests that premalignant change may occur in any area of the oral mucosa when exposed to a carcinogen (namely tobacco and alcohol ingestion) [6, 7] . This in turn increases the risk of patients with oral cancer in developing multiple primary tumors and secondary tumor recurrence following complete excision of the primary tumor [6] [7] [8] . A recent study has shown that abnormal histological changes could occur in clinically normal-looking mucosa of patients with oral cancer and PMEL [8] .
Malaysia, geographically located in the South-East Asian archipelago, is a multiracial and multicultural nation with a population of approximately 28 million. The three major ethnic groups are the Malays (65.0%), Chinese (26.0%) and Indians (8.0%) (Department of Statistics, Malaysia). The Klang Valley area refers to the capital city, Kuala Lumpur and its suburbs as well as adjoining cities and towns in the state of Selangor. It has a population of approximately 6 million people (Department of Statistics, Malaysia). The Oral Medicine Clinic in the Department of Oral Pathology, Oral Medicine and Periodontology, Faculty of Dentistry, University of Malaya, is located in the Kuala Lumpur metropolitan area and easily accessible to residents living in the Klang Valley. Daily Oral Medicine consultation clinics are available for both walk-in and referral patients. Patients seen as teaching cases are exempted from paying fees.
In Malaysia, oral cancer is a serious health problem and remains a subject of considerable research [9] [10] [11] [12] [13] [14] . Earlier studies based on archival oral pathology tissue records have reported on the demographic characteristics of these diseases [10] [11] [12] [13] . Oral squamous cell carcinoma accounts for more than 90% of all oral cancers in Malaysia and more than 70% of these cases are diagnosed at an advanced stage, T3 or T4 [10, 12, 14] . However, much less is known about PMEL. Previous surveys of oral mucosal and tongue lesions found a low prevalence rate for oral leukoplakia and oral lichen planus [15, 16] .
The primary objective of this study was to determine the prevalence of synchronous or metachronous 'mirror-image' lesions in the contralateral oral mucosa in patients presenting with PMEL. It is hoped that the accrued data could serve as local reference to the clinicians in their daily practice of oral cancer screening.
Materials and methods

Sample
Institutional approval was obtained to conduct this study [Ethics approval No. DF OP411/0033/(U)]. All examiners were trained and calibrated. Sixty individuals presenting with PMELs were selected. These were patients attending the Oral Medicine Clinic at the Department of Oral Pathology, Oral Medicine and Peridontology, Faculty of Dentistry, University of Malaya, Kuala Lumpur, Malaysia, and were under the care of one of the Oral Medicine specialists (SCH). All patients gave their consent to participate in this study. Their characteristics are detailed in Table 1 . A systematic comprehensive oral clinical examination aided by dental light, mouth mirrors and gauze was carried out to assess the oral mucosa for PMELs in all patients. At least two trained examiners were present to determine the clinical diagnosis of the oral mucosal lesion. In the event of a diVerence in opinion, the Wnal diagnosis was made based on consensus after consultation with the Oral Medicine Specialist (SCH).
Histopathological examination
As an inclusion criterion in this study, scalpel incisional biopsies for histopathological examination of the primary existing lesion(s) were performed in all 60 selected patients. Cases that subsequently presented with a lesion contralateral to the existing primary lesion were also subjected to incisional biopsy on this second lesion to verify their diagnoses. The criteria for diagnosis of PMEL were based on those in current use [1, 2] . For oral lichen planus, the presence of reticular white striation and/or papules was the clinical inclusion criterion [17] [18] [19] [20] [21] while microscopic features of epithelial hyperkeratosis, atrophy or hyperplasia, acanthosis, saw-toothed rete processes, basal cell liquefaction degeneration and a band-like predominantly lymphocytic inWltrate in the corium formed the histological criteria [17, 22, 23] .
Cytobrush examination
The remaining cases that presented with a unilateral PMEL lesion at the time of the clinical study were subjected to a cytobrush biopsy on the normal-looking mucosa contralateral to the existing lesion. The data collected were analyzed according to the types of lesions in the primary and contralateral anatomical mucosal sites, number of synchronous versus metachronous lesions, their sites of occurrence and time interval between the primary lesion and onset of the metachronous lesions.
Results
A total of 70 primary lesions were detected in 60 patients ( Table 1 ). The most common PMEL found was oral lichen planus. Of the 60 patients studied, 28 (46.7%) exhibited bilateral PMELs either synchronously (Figs. 1a, b, 2a, b) or metachronously (Figs. 3a, b, 4a, b ; Table 2 ). The remaining cases (n = 32; 53.3%) that had undergone cytobrush biopsy on the contralateral side to the existing PMEL yielded normal cytological results (Fig. 5a, b) .
The time interval for the contralateral PMELs (n = 28; 46.6%) to appear ranged from 3 months to 11/2 years. All patients consented to have their PMELs in the contralateral sites subjected to incisional biopsies for histopathological veriWcation. The most signiWcant Wnding was an oral squamous cell carcinoma arising in the left ventrolateral tongue in a patient whose primary PMEL in the right ventrolateral tongue was diagnosed as moderate epithelial dysplasia (Fig. 4a, b) .
Discussion
This study investigated the prevalence of bilateral 'mirrorimage' lesions in 60 patients with oral PMEL. Our results demonstrated that a high proportion of these cases (n = 28/ 60; 46.6%) tended to present with a second lesion in the contralateral mucosa. These observations suggest that there is a greater likelihood for 'mirror-image' lesions to occur in patients with PMEL. Previous studies have shown that approximately 3-24% of PMEL patients have multifocal lesions [8] .This is not unexpected because multifocal lesions may occur as a consequence of Weld cancer change [6, 7] . Oral cancer ranked as the sixth most common malignancy worldwide [24, 25] . According to the Third Report of the National Cancer Registry of Malaysia [9] , oral cancer ranked twenty-Wrst among cancers in males and sixteenth in females with incidence being highest among the Indians. Although oral cancer is a growing health concern here, the prevalence of PMEL is relatively low, aVecting only 1.4% of the general population [15] . Most PMELs were detected in patients from a low socioeconomic group living in the rural regions, many of whom indulged in betel quid chewing and/or alcohol consumption habits [10] [11] [12] 15 ]. In contrast, PMELs are uncommon among residents from the urban and suburban areas of the Klang Valley district. This is because these people are from a relatively better socioeconomic group, enjoyed good nutritional health and living standards and most do not chew betel quid or consume alcohol [10] [11] [12] 16] . All patients who participated in the present study were residents from the Klang Valley accounting for the limited sample investigated here. It is well accepted that oral cancers arise from long-standing pre-existing PMEL including oral leukoplakia [2, 26] . It is known that the precise location within the mouth has a profound inXuence on the risk of malignant transformation [26] . PMELs including leukoplakia are more frequently found in the buccal mucosa, yet those found on the lateral borders of the tongue and Xoor of mouth are more frequently associated with malignant transformation to oral squamous cell carcinoma [2, 26] . In our clinic, for diagnosed or 'at risk' patients with PMEL, the follow-up regimen consists of: (a) tobacco and alcohol education; (b) nutritional advice; (c) comprehensive oral soft tissue examination; and (d) biopsy of any new or clinically suspicious oral mucosal lesion for histological veriWcation. During each follow-up visit, the patient complaints, clinical examinations and managements are carried out by the attending Oral Medicine specialist. In this recall program, the patients are seen from two to four times a year.
Lichen planus is a chronic inXammatory autoimmune disease that can aVect the skin, the oral mucosa, scalp and nails [21] . The disease aVects 0.5-2% of the population with a predilection for females (female to male ratio of 3:2) and a mean onset age in the fourth to Wfth decade. In Malaysia, oral lichen planus is a relatively uncommon disease aVecting about 0.38% of the general population [15] . Although considerable controversy still surrounds its status as a PMEL, currently, a large body of evidence favors the need for recall of these patients to screen for possible malignant transformation [17, 22] . This is to facilitate the early diagnosis of oral cancer and thereby reducing morbidity and mortality from oral cancer arising in these patients [23] [24] [25] . One suggestion is that OLP patients should have regular follow-up examinations from two to four times annually [26] . At our Oral Medicine Clinic, all patients with oral lichen planus were placed on regular follow-up. Patients with asymptomatic white reticular oral lichen planus were reviewed on an annual basis, whereas those with atrophic/erosive/ulcerative forms were monitored from 1 to 3 months depending on the extensiveness of their lesions and severity of their symptoms/comorbidities. In a previous Malaysian study based on a retrospective analysis of 77 cases of oral lichen planus, a single case of malignant transformation was reported [27] . In the current series of oral lichen planus patients (n = 40) examined, only a case each presented with mild and moderate epithelial dysplasia in the contralateral mucosa. To date no malignancy was detected.
In summary, a study to determine the prevalence of bilateral mirror-image lesions in the contralateral oral mucosa of patients with PMEL was carried out. Present Wndings suggest that patients presenting with PMELs in the oral mucosa are at greater risk of developing a second lesion most probably in the contralateral site. 
